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(54) OPTICAL MULTIPLEXER/DEMULTIPLEXER AND OPTICAL COMMUNICATION LINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce costs for 
facilities of an optical communication line by decreasing 
the number of arrayed waveguide diffraction gratings to 
be used in the optical communication line. 
SOLUTION: This multiplexer A is an optical 
multiplexer/demultiplexer for multiplexing and 
demultiplexing wavelength division multiplexed optical 
signals of lines being used and those for spare consisting 
of plural transmission channels CHI-CH16 to each of 
which a wavelength is allocated at specified wavelength 
intervals. Here, the multiplexer A is provided with an 
AWG 1 having input ports 11-132 and output ports 01- 
032 consisting of two-fold numbers of the channels for 
multiplexing and demultiplexing wavelength division 
multiplexed optical signals consisting of two-fold 
numbers of transmission channels compared with the 
transmission channels CH1-CH16. and the wavelength 
division multiplexing optical signals of the lines being 
used and those of the spare lines are inputted to 
different input ports 115, 116 respectively so that each transmission channel of the lines being 
used and that of the spare lines are separately outputted from different output ports 01-032, 
respectively. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



http:// wwwl 9.ipdl.ncipi.gojp/PAl /result/detail/main/wAAAHOa07dDA41 2329963... 2004/1 2/1 0 

BEST- AVAILABLE-COPY 




V 



[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PAl /result/detail/main/wAAAHOa07dDA41 2329963... 2004/1 2/1 0 



»» 



(19)B*Bfcf*/f (JP) (12) ^ ^ 4# It £t CA) 



<ll)ftfffttlfl&PI## 

#^2000-329963 
(P2000 -329963A) 
(43)&KB ¥J£l2fpil£3O0 (2000. 11.30) 



(51)Inta. 7 




F I 




G0 2B 6/293 




GO 2B 


6/28 B 2 H 0 4 7 


6/12 






6/12 F 5 K 0 0 2 


H 0 4 B 10/02 




H04B 


9/00 U 


HO 4 J 14/00 






E 


14/02 












mam* 


*ai* m#m<D&2 OL 6 H) 


<21>ffl»## 


4MPR1- 136446 


(7DHKA 


000005186 












^^511^5 ^170 (1999. 5. 17) 










(72)5MJ§# 










=F3gflMfe&*A*Sl440#ifi #5££tt:75? 














(72)»K^ 


SB? «-SB 






















(74)ft&A 


100064908 








#3± m« iESt W3«) 










(54) 









(57) mm 

6*-i/dg&©e£!^ +■ ^l/CHi~C Hl6*>i=,& SJgffl 

©£#&ffl cc . ±ie * * AWcM v X 2 (g 
&*>e>&SA2jtf- h I ,~ I j 2 iUi^J^— f-0,-'0 J2 




BEST AVAILABLE COPY 




1 

im>m i ) i^©**mwr£* «:«**!« o ar 
en/cS^we^f (chi-chi6) #>6ft£ 

3#£#$g (A) r*^r, 

Btrieeill * + * jke> * + * ;u$cc*f o r4>ft < t h 2 fig 

<D&m* + * ju*>6 ft z&mftm%mftm^<D<sft®.m 

tc, Wfa^ + *^&&c:ttL/T4>&< <fc&2teiM»6ft-5> 
A#*-h (1,^1,,) £tftfjtf-h (d-O,,) <!: 

g&m&mMmtzwjiZKtiK-Y o JS . i,.> 
[lisjai 2 ] m*m 1 iats<D^^is§«r?ss^S9^ 

&. 

[?£HJ!©5fcfflftl&IJIi] 
[0 00 1] 

[0002] 

gj£S§|5j*r&^- (awg) fcej^-^MB.ntDjfc^ 
£fi:7M^©&j2l£{i®C AWG#>6ftS nxi/lx 

[ 0 0 0 3 ] jtmmnmit. mm&<D$\±.*mz> 

SltfilS&II 3 ft* mm®&X$> «3 . tt#o*iaiibP? 

mmimK. a wg*> h ft z>7t£&m&&mm vtcm^. 
SatHMwrctt. mm®mmt^<tmimLtc. 2^© 

AWG (n^ + *;l/fl!) *6ft£:)fe£#&§£19:iiL,ft 

AWG*»6ft£3fc£-#&il£ 2 <BK«l,ftW*ltf ft 6 ft 
l>. Wc*r.t, it&WiSHfftAWG£&i&g{Iiir2 

[0004] ±arr *ras.^«:ffi*r ftsn 

(2) ftmmm<>>wiffi?>?.\-*m&fz>. 

[0005] 

«c. i>t£ft®&K.%t>z>^&t ux. mjzowi&wmx 




(2) 2 0 0 0-3 2 9 9 6 3 

2 

& * tC$g#£fl 0 ^-C 6*lfc«&©ejg* f * 6 ft 

L"Cii>ft < <t 1 2 {§©eiil^ + 6ft s^g 
4>ft < i *> 2{g&#>6ftSA2)tf-- h 4 W*^- h t £ 

10 <Di&&^m^m^cmm:^mmm<Dms^^myemn 

[0 00 6] g/t, 30M«U*SCc {frfo I, T, ± 

fSMtcfi a. £ i <,> 5 ^mzum* 

[0007] 

[#s9i©fy6©j&!g] «t. mmz^mox. *mac 
mtyzft&& : &&]&v%M{m®<D-mm&mic'ii>x 

20 1 0 0 0 8 ] a 1 a. &m&$t0-mytm^<Dm&<m$!iic 
*svzftmmmd&mmii8,*:jr;-?¥wmx$>2>. t© 

B 1 0 »T~B 1 6U T «^iH 6**>6ftS31ffllHli^ 

m<Dmt>m%y r 4 ^tcc% 01 -c i6», 0T »^n-i 
[0009] *jmmtmit< mmmnm<DAJi®m-? 
< i^«<Djss^f«^a*fi^<&e^-r 5 «fc ^ ccft ^-c*j 

xhtvfc&itl 6i&<D&M? + *;uchi~chi6<p6 

[0 0 10] g^^^iL-CCD ri34,800G 

Hz J *i[SSI^ + *JUCHl«:g!l»)a-C6ti > <feC[){Sg| 
^^*JUCH2~CHl6«:^>(,>-C». 2 0 0GHz©JS 

jKKWPi-c)iSi5«:<gt^iS^*isa'ja-c6n-ct,^„ 02 

« s t©<fc5ft£ftl 6jg©Seig|^ + ^;UCHl— c 
Hl6CDJSie^R^S*. fei^^ + *;u* 1 0 0 GH z 
40 (D^!^S|lg-C 3 2 L fe^(C is » Z> A l~ 
A32«:*tj£3-t±r— st*^Lfc*><D-c*^„ cosk:^ 
•Ti^fC, 1 6ig©£j§^ + *;PCHl~CHi6<D;&JS 
eSl9 1 + *;L'*3 2^«L,yci»^«: 

Mot (a#Ai~A32K:*fc-r) lotttcggsn 
[001 1 ] *^»gA«. r \s rMmmftte* 

(AWG) 1. 36n^?jr2b, 2c. 2bl~2bl 
& 2cl~2cl6, g^i*7 7-^<3b. 3c. 3b 
l~3bl6. 3 ci~3 ci6fot>1&f$ l £tlX[.>&. AWG 
50 ltt. '>y=>>SS±«c2yC7cW«:^fi£3n/i:fc©-r* 



3 

lbt, KAtb^^iSBS la. lb K.*ti?ti&ffi2 

titcz5 7%mm& i c . idi, :*ji6ii»w i 

c . 1 d *ffl5ftttT -S «&©T U ftir&lfS lei* 

r«. mm^i - 9 8 4 1 9m^mm. smxMic&m 

[ 0 0 1 2 ] #SUfe^©AWG 1 ±IES#Al~ 

Axo&mmi. ($&) k^ic.ot3 2&©£^y* 

^fflCCt£it3ftfck©-C*.2>. C©AWG1 

«. ^j«{cieg$n/c3 2*<DAtnt)itmm8i a. 
i b *hi «? . c © 5 % xmjjy&mm i a ©-*s§ 
^ rofrg&sg i c i,xm^mv:mm.^ titer i> 
jxm&mi eo-muzm&sti* Amjj%mm.&i b 
<D-««x7^«jKggi d*/M^rru-r^4gjmi 

e©f6JgCc«^$nrt^„ AHtf3:fti*i&S8 1 a 
©ffcjgtt, HijVr £ <fc ^K32 ll©A*J#- H , - I 
, , 0 . AH5**«^8§ 1 b ©fl^Sti. 3 2 ll©lH 

[0013] C Ct. .bfEAffl^ftig&SS 1 a «c*t» 
■C. A^tf-h I^ti. ««WJ3fc:7y-f'<3bKt«fc:3 

ROTfca *W2ctH T^SHtHWIi© A#M*7 r 
[0014] — 36r, AtBAXWSK 1 btcfc^T. 1 o 

g#fc&srs^n-i e*©ffl^-ho 1( o„ 

Q,. O sl ». S^-rSi^fcSi^ 

%yy4>*Z cl~3 cl6&t£5fc:3*.i»dr2 ci~2 cl6 

*ftisx^>ffimum<D\itf]M%? 7 a v?cio,r~c i e 
0 .t (16*) tc-e-n^ngi^sn. -tott©^ 1 6 

#©Utfj*-hO,. O,. O e , O,, («?Mft) 

». immft7 7 Y'<3 bi~3 biti&C*£3**»2 
bl~2 b 16«:^-LrJiffl|pli^a©Hi^M*7 r^Bl 

o.t-^Bieb.t (16*) «c-en-e*iS^nr^s„ f 

fcfr*,, M*JtttcffiH3*ifcHi;&#~l»0 1 ~0 Jl tt > 
HIS/B© tB*flB3fe7 7-/A-Bi 0 „ T -Bi6, UT i kssk: 
[0015]*3*i'$2b«, 3IflliaMAl©A£flH% 
fcfc©-?**), 3Kffl0iBffl©A^ffl'J*7T-r^B II ,«rJi 
«. ^iileISffl©A^ffliJ*7 r <f '<Ci.*X64M»A 

ccai^r*/c*{c«^6n/c4)©r*o. ^fungus© 

[00 16] g/c. 7fc=i**£2 bl~2 bl6tt. 3U8 

«SA«ca^r4jft8t>(c<ii^e,*iyfcfc©-c*»). Hm-r 



(3) ^§3 2000-329963 

4 

•S^^fcSaj^m^T-r^'B 1 0B t~B 1 6b«T*±fB 

S8^7 7 -f^3 bi~3 b i6tc-€-n-en«iKr 

fc*i'f2ci~2 clfitt. -?if|51^©ai^fflij 
3t7 r J^C 1 CUT ~C 1 6,, A (Cigilirr 

ztcibtcffimtifcko-c 5 testae 
WJTfe^r-r^-c i..,-c i ebur^iias&i&yB^T 
-ft 3 ci-3 ciefc-en-engiKTS. 

[0017] iA(c. C©<fc 5K#/£3ttfc#f|jte^<?g© 

10 [0 0 1 8 ] i3tt, 32&©£i£^y *WBce«f,-S 
hfcAWG 1 ©AtH;tt1$t$ ; &±iE»#Al~A 32 (02 
#ifiD K**l£;*-li-C**l/fct>©-C*.&. C©AU1^14 
ITtt. &*T*5A*>tf- h I 1st. SWW*!*- 
FO.-C^bTfcO, WitfA^tf-h I, (S± 
tf) £A#;**l/c&#Al8©{£^y*JUCH9#tti2; 

[00 19] C©H*>e>§^fcffiJJ?-e#S *n 

tat^i-^ucHsttffi^-ho.fc:. a#A3i 

[0020] cn{C*tl,-C. ^tll5l^ffl©A^ffl'J7l&7 y 

-f^c^ttA??*- h i ..KStsnti^c-c, as 

Aio^oeill^y^^CHalitfi^-hO^C. 
A3o*0G^3 L + *;l-CH2«W^- hO.K, tfc 
at#A5O*0ejty v y*-'UCH3ttm*=i<- hO s (c. 
30 a#A31o*0lSl^f *JUCHl6«itB^5K-h 

[oo2i] -rixtt. mjmB.mow&ftm9>m3tm 

^^^^^©ffl^ffiij^^y -f-'-fB loUT~B 1 6,„T 

(tt7r-/A-ci,„,-c i eb„ T K^n-en»jga^5 

40 #a^>„ 

[0022] i>/c*^r. *mmfcm<D%£ift®mA 

». 3 2^©eSl^y^^fflK:i9:H-$nfclo©AWG 
l*fflC^Ci{Cj:»). A^l^T^^B.^eA* 

-1- C , , *> 6 A* <* n/c^ffl@igffi©jSfi^glI^»6<i 

■^<t *s^iiJ3ij«ci9:w htvtcmmmm.mt<.wt.v htitc& 
mtsmft-y 7 -fMB i oui ~b i 6,., i^tiH^ffltcs: 

so [0023] ##£9Jtt. ±ifi^!iS)i?.1SK:pig«$n 



m 

(4) 

5 

( i ) hummmrn-ctt., ^mmm.Ru^mmm.<o^& 

[0024] ( 2 ) ±ia*J5S05g-Ctt. 

t-o.-Owfciiiigoses^t *;uc io 

H 1- C H 16-h ^ffill^O^eai * + * ;UC H 1~ C H 16 
£*#&-f SJ^fCOft:**. 03£ji£<!:8?£J:5(c ! & 

[0025] ( 3 > ±ummmm-ca. ^tt 1 6 &©<s 
^ + * * c h i~c h ie*> J5c z>mmwm&& 

•KWLt. 2<g<D£iM^**JUiSrC&S3 2&<D£3£ 

[0026] ( 4 ) ±i2H*BgJBK*it>T . 3fcfI#<DA 
Ui2;*A*i#*.-5C<!:K:J:»j. 

o'"C±BA*#- F I «t — I „;&t«B;*Jtf- hO,~0„ 
[0027] ( 5 ) *fc. ±K£Jimrt*. A*** 30 

7 7-f^B„. c,.&coitt;flb£7T-S'<B i.» T ~B 

l6o„ T . C0out~C 1 6 0OT *7fe="^i'^2 b, 2 c. 2 
bl~2bl6. 2 cl~2 cl&£;ft-l/-C&«i8ffl3fc:7y 



# 

1^2 000-329 96 3 
6 

/*3b, 3 c. 3bl~3bl6, 3 c 1—3 cx&tffl&t 
SJ:5tC»fiSUfc*«. ^3*i'$2b, 2c. 2bl- 
2 b 16. 2 cl~2 cl6&/8(,>£C<!:&< , A*ffitt7 
r-f<B„, Cx.Si^ai^WJ^^T W^'B l OUT -B 1 6 
out. CIout-C 1 GtvtZ&l&Wimyty r J A3 b. 3 
c. 3bl~3bl6. 3 cl~3 cl6tcBJgSi^-r-5«fc^ 

[002 8] 

H&r i&^K <fc -o -CJgffllHl^S^^ «@i©CDSe^l ^ •* * 
[0®<D®m*itt^3 

[0 1 ] #IS^©-SIJ&^&c:foW£7Tj£j^J8(D^ 

[0 2 ] *ftm<D-miMBmc*sttz&&m?- 
[0 3 ] *ftw<D—mMBm<Dimzm.w-rztcib<D 

a b„. c„ xmrnir A*. 

B 1 obt^B 1 6bur. Clo.T-CHa, tfcfrdbfc? 

T-f^. A2>tf-I-. Ox-O,, ffi^J 

tf-K 1 TUf'^KIsISf^ (AWG) . 1 

a. lb Atiit)%m$l9&. lc. Id X^zfft 

m®.m. le TU-Y^jgK. 2 b. 2 c. 2bl 

~2bl6, 2cl~2cl6 Jt^*?*. 3b. 3 

c. 3bl~~ 3 b 16. 3cl~3cl6 r A 




[02] 



£# 




(GHz) 


ttJt 
(nm) 


ll 


CHI 


194,800 


1,538.9759 


iz 




194, 700 


1. 639. 7663 


13 


CH2 


194.600 


1,540.5576 


14 




194,500 


1, 541. 3496 


15 


CH3 


194. 400 


1. 542. 1425 


16 




194.300 


1. 542. 9362 


17 


CH4 


194. 200 


1, 543. T307 


18 




194 100 


1, 544. 5260 


19 


CH6 


194,000 


1,545. 3222 


A 10 




193,900 


1,546.1191 


All 


CH6 


193.800 


1, 546. 9169 


112 




193.700 


1.547. 7155 


113 


CH7 


193,600 


1,548.5150 


114 




193,500 


1,549.3153 


115 


CH8 


193. 400 


1.550.1163 


116 




193. 300 


1.550. 9183 


117 


CH9 


193. 200 


1.551.7210 


118 


(*«/IJ) 


193. 100 


1.552. 5246 


119 


CH10 


193,000 


1,553.3290 


120 




192,900 


1,554. 1343 


121 


CH11 


192,800 


1,554.9404 


122 




192,700 


1,555. 7473 


123 


CH12 


192,600 


1,556. 5550 


124 




192. 500 


1,557. 3636 


125 


CH13 


192.400 


1,558. 1731 


126 




192, 300 


1,558.9834 


127 


CH14 


192,200 


1. 559. 7945 


128 




192, 100 


1.560. 6065 


129 


CH15 


192,000 


1,561. 4193 


130 




191,900 


1, 562. 2329 


131 


CH16 


191.800 


1,563.0475 


132 




191.700 


1. 563.8628 



(6) 1^2 00 0-3 2 9 96 3 



IM3] 





01 


02 


-0? 


-BL 


05 


06 


07 


°8 


09 


010 




/02 


3 


024 


026 


026 


027 


028 


029 


030 


031 


032 


I 1 


1 18 


119 


120 


121 


122 


123 


124 


125 


126 


127 




1 8 


1 9 


110 


111 


112 


1 13 


114 


115 


1 16 


1 17 


I 2 


1 19 


120 


121 


122 


123 


124 


125 


126 


127 


128 




1 9 


i 10 


1 11 


1 12 


113 


114 


1 15 


1 16 


1 17 


1 18 


I 3 


120 


121 


122 


123 


124 


125 


126 


127 


128 


129 




110 


1 11 


1 12 


1 13 


114 


1 15 


1 16 


1 17 


1 18 


1 19 


I 4 


X 21 


122 


123 


124 


125 


126 


127 


1 28 


129 


130 




111 


1 12 


1 13 


1 14 


115 


1 16 


1 17 


1 IB 


1 10 
A is 


1 20 


I 5 


X22 


123 


124 


125 


128 


127 


128 


129 


130 


131 




112 


1 13 


1 14 


1 16 


1 16 


1 17 
All 


1 19 
A JO 


A It) 


















• 










\ 


\ 




















113 


m 


111 


132 


* A 


.A ? 




1 4 


1 5 


1 6 


1 7 








121 


122 


123 


124 


125 


126 


127 


128 


129 


114 


131 


132 


1 1 


1 2 


1 3 


1 4 


1 5 


1 6 


1 7 


1 8 


1 9 




1 


122 


123 


124 


125 


126 


127 




129 


HO 


115 


132 


1 1 


1 2 


1 3 


1 4 


1 5 


1 6 


1 7 


1 8 


1 9 


110 




I 


123 


124 


125 


126 


127 


128 


129 


130 


131 


ne 


X 1 


1 2 


1 S 


1 4 


1 5 


1 8 


1 7 


1 8 


1 9 


110 


111 




1 


124 


126 


126 


127 


128 


129 


130 


131 


A32 


nr 


1 2 


1 3 


1 4 


1 S 


1 6 


1 7 


1 8 


1 9 


110 


111 


112 




i 


125 


126 


127 


128 


129 


130 


131 


132 


1 1 


118 


I 3 


X 4 


1 S 


1 6 


1 7 


1 8 


1 9 


110 


111 


112 


113 




.5 


126 


127 


128 


129 


130 


131 


132 


1 1 


1 2 


119 


X 4 


X 6 


1 6 


1 7 


1 8 


1 9 


110 


111 


112 


113 


x\4 






127 


128 


129 


130 


131 


132 


1 1 


1 2 


1 3 


























/ 




















138 


JUS 


114 


115 


116 


117 


118 


119 


120 


121 


123 




1 


3 


1 4 


1 5 


1 6 


1 7 


1 6 


1 9 


110 


111 


112 


129 


114 


115 


116 


Ail 


iiS 


119 


120 


121 


122 


124 




1 


4 


1 5 


1 6 


1 7 






110 


111 


112 


113 


130 


115 


116 


117 


118 


119 


120 


121 


122 


123 


126 




1 S 


1 6 


1 7 


1 8 


1 9 


110 


111 


112 


ii2 


Mi 


131 


116 


117 


118 


119 


120 


121 


122 


123 


124 


126 




A 6 


1 7 


1 8 


1 9 


110 


111 


112 


113 


114 


115 


132 




118 




120 


,*21 


122 


123 


124 


125 


126 


l\ 




7 


1 8 


1 9 


110 


111 


112 


AW 






116 



<72)&9J# 3£ff F£-A(##) 2H047 KA02 KA03 KA12 LA01 IAL9 

^mmttmmtmiA4(mm. ttse^tt? v> raootaoo 

* 7<fe&X»F«? 5K002 AA06 BA05 DA02 EA33 FAOl 



BEST AVAILABLE COPY 



